Abstract. Intra-articular primary soft tissue sarcomas are extremely rare. The present case report describes a case of intra-articular synovial sarcoma of the ankle joint. A 51-year-old man presented with complaints of swelling and progressive pain in the right ankle. Lateral radiographs of the ankle revealed lytic invasion of the anterior and posterior parts of the talus. Computed tomography imaging revealed a low-density lesion with calcifications around the ankle joint. Magnetic resonance imaging revealed that the diffuse lesion was isointense on T1-weighted images and hypointense to hyperintense on T2-weighted images. The final diagnosis was synovial sarcoma. The foot could not be salvaged as the sarcoma was diffusely spread throughout the ankle joint; thus, the patient underwent below-the-knee amputation with neoadjuvant and adjuvant chemotherapy. He succumbed from fatal arrhythmia 2 years following the initial diagnosis. Although intra-articular primary soft tissue sarcomas are extremely rare, the possibility of malignancy should be considered.
Introduction
Intra-articular primary soft tissue sarcomas are extremely rare. In the few cases that have been published, it mostly arose in the knee joint of adults, with the most common type being synovial sarcoma (1) (2) (3) . Synovial sarcoma accounts for 5 to 10% of soft tissue sarcomas and typically occurs in patients between 15 and 35 years (4) . Synovial sarcoma is unrelated to the synovium, and less than 5% cases originate within a joint (1, 4) , which mostly occurs in the knee joint (1) (2) (3) . Yet, other locations have been reported, with three cases involving the elbow and one involving the hip joint (1) . Furthermore, one case of intra-articular synovial sarcoma at the ankle joint was described in a previous report in which the magnetic resonance imaging (MRI) features of 12 synovial sarcomas were reviewed; however, this report provided no detailed clinical information (5) . In this report, we describe a case of intra-articular synovial sarcoma of the right ankle joint in a 51-year-old man. The requirement for institutional review board approval of our institute was waived owing to the anonymized and retrospective nature of this report, but we obtained written informed consent to perform future studies from the patient.
Case report
A 51-year-old man was referred to out hospital due to swelling and progressive pain in the right ankle that was present for 2 months. There was no history of trauma, and his medical history was otherwise unremarkable. Physical examination of his right ankle revealed a painful yet nearly full range of motion as well as tenderness, particularly on the anterior part of the ankle joint. Lateral radiographs of the ankle revealed lytic change of the anterior and posterior parts of the talus (Fig. 1) . Computed tomography (CT) imaging revealed a low-density lesion with calcifications around the ankle joint (Fig. 2) . MRI indicated that the diffuse lesion was isointense on T1-weighted images and hypointense to hyperintense on T2-weighted images. After administration of gadolinium-containing contrast medium, the tumor revealed heterogeneous enhancement (Fig. 3 ). Open biopsy was performed. Histological findings revealed a monophasic malignancy composed of spindle cells. Immunohistochemically, the tumor was positive for BCL2 and CD99/MIC2 and focally positive for epithelial membrane antigen and α smooth muscle actin, but negative for desmin, CD34, and cytokeratins. The aforementioned morphologic and immunohistochemical findings were consistent with monophasic synovial sarcoma. The foot could not be salvaged because the sarcoma was diffusely spread throughout the ankle joint; thus, the patient underwent below-knee amputation with neoadjuvant (three courses) and adjuvant (two courses) chemotherapy using gemcitabine and docetaxel. After rehabilitation, he used a below-the-knee prosthesis and walked without any need for support. One year after the initial treatment, lymph node metastasis at the popliteal vasculature and thigh developed. Therefore, above-knee amputation with adjuvant chemotherapy using adriamycin and ifosfamide was performed. However, multiple lung metastases developed after 3 months. He had started chemotherapy using eribulin, but he suddenly died from fatal arrhythmia, which were not related to eribulin, 2 years after the initial diagnosis.
Discussion
Synovial sarcoma accounts for 5 to 10% of all primary soft tissue sarcomas (4). Despite its name, whether synovial sarcoma develops directly from synovial tissue is unclear (4) . Approximately 5% of cases have been estimated to be intra-articular (1,4) . However, previous reports concerning synovial sarcoma suggest that intra-articular cases may be less common than originally thought (1,6). Most cases of intra-articular synovial sarcoma originate in the knee joint. However, other locations have been reported, including one previously reported case involving intra-articular synovial sarcoma of the ankle (5), but no detailed clinical characteristics, such as tumor size, patient age, treatment method, and clinical course, were provided. Therefore, our case is the first reported case of intra-articular synovial sarcoma at the ankle whose clinical course has been described in detail. When intra-articular tumors are found, benign soft-tissue tumors, such as pigmented villonodular synovitis (PVNS) and synovial osteochondromatosis, are more frequently considered as differential diagnoses than synovial sarcoma. In our case, calcification was observed during a CT scan. Calcification is an extremely rare phenomenon in PVNS (3, 7, 8) , whereas ~30% of cases involving synovial sarcoma exhibit calcification (9) . On MRI, differentiating intra-articular synovial sarcoma from benign tumors is difficult and no certain radiological features have been established. Nordemar et al (3) reported that moderate and large amounts of joint effusion were only found in PVNS when they compared PNVS with synovial sarcoma. In the present case, the volume of joint effusion was low. However, other findings, such as extra-articular growth, low signal intensity in the synovia, and synovitis, were not significant variables on predicting synovial sarcoma (3). Synovial osteochondromatosis is also a rare joint disorder that is more rarely observed in the foot and ankle (10, 11) . It is usually monoarticular and occurs most commonly in larger joints, with >50% of the cases occurring in the knee (10, 11) . Therefore, biopsy is often necessary to diagnose the patient, as described in the present case. We initially performed belowknee amputation, given the diffuse spread of the sarcoma throughout the ankle joint, which indicated that the foot could not be salvaged. We found five cases of intra-articular ankle soft tissue sarcomas in the literature (12, 13) , including one case of extraskeletal myxoid chondrosarcoma and four cases of synovial chondrosarcomas. Amputation was performed in all five cases. Although limb salvage tumor resection was performed in patients with intra-articular soft tissue sarcoma at the knee joint (1-3), amputation may be necessary to resect the tumor completely due to widely diffused spread of the tumor. In conclusion, we experienced a case of intra-articular synovial sarcoma at the ankle joint. Although intra-articular primary soft tissue sarcomas are extremely rare, the possibility of malignancy should be considered. Moreover, when the tumor is widely spread, amputation may be performed to establish a clear surgical margin.
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